The industry and trade policy regimes in India have witnessed drastic changes since 1991. The dismantling of the industrial licensing system and thereby allowing free entry to and exit from the industry of firms in 1991 followed by the WTO induced trade liberalization leading to substantial reduction in tariffs and gradual softening of foreign investment regulations, particularly in the context of foreign direct investment since 1995, may have had significant impact on the state of competitiveness in India industries. In this paper an attempt has been made to evaluate the effects of trade and industrial policy changes on domestic competitiveness for select Indian industries during post-liberalization period. Though there exists a pool of empirical literature focusing on the state of competitiveness in India, the link between theoretical models underlying the empirical analysis is not often strong. Moreover, a section of the literature focuses on a combination of firm and industry data for drawing conclusions on firm behavior, which may not reflect the actual scenario. Given this background, the present paper attempts to provide a unified approach to examine the inter-relationships between entry and competitiveness within a consistent oligopolistic market framework. The empirical analysis of the present study, carried out on the basis of firm data for 14 sectors over 1990-2008, indicates that Indian industry have shown considerable changes over the last decade in terms of entry and competitiveness. An overall decline in concentration is witnessed between the two end points, which signify the importance of newer entry in the markets. The Price-Cost Margin however behaves differently for different sectors, which could be explained by the differing level of spillover of technical changes as a result of increased pressure of competition due to liberalization. Demand curve is generally found to be inelastic and declines over the period. The relationship between the size of the firms and their export volume turns out to be significantly positive.
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Entry, Competitiveness and Exports:
Evidence from Firm Level Data of Indian Manufacturing I.
Introduction:
How does entry affect competitiveness in an industry and hence welfare?
Conventional wisdom suggests that entry in an oligopolistic industry reduces market power of existing firms and thereby reduces price-cost margins and improves consumer welfare 1 . The aforesaid partial equilibrium result holds good in a general equilibrium situation as well (Barua and Pant, 1995) . Considering an open economy Cournot model, Agarwal and Barua (2004) have shown that the limiting case of entry in such a model confirms a competitive outcome.
In the aftermath of the WTO induced liberalization policies of trade and foreign direct investment, much attention has been drawn to the debate whether entry has significantly affected the market structure in the industrial sector of the Indian economy or not. The evidence from recent empirical studies in this area is found to be ambiguous 2 .
In a recent analysis on the theory and evidence of market power in Indian manufacturing, Das and Pant (2006) have argued that "the new industrial policy has not been able to foster competition" One limitation of the existing empirical studies on India using firm-level data is however their dependence on more than one source of rather unrelated data for estimating the price-cost margins in industries 5 . This raises doubt as regards the reliability and also comparability of their estimates. The present study is an attempt to provide a unified 1 See, Mas-Colell, Whinston and Green (1995), p. 412. 2 For instance, studies by Athreye and Kapur (2003) , Kambhampati and Kattuman (2003) , and Barua and Chakraborty (2006) have observed decline in industrial concentration in India during the postliberalization period. However, the findings on price-cost margins are conflicting. While Krishna and Mitra (1998) observed significant decline in price-cost margins immediately after the postliberalization period, Srivastava et al (2001) , Balakrishnan and Babu (2003) , Goldar et al (2004) , and Kambhampati and Parikh (2003) observed rising price-cost margins in Indian industries.
3 Das and Pant (2006), p. 75. 4 See note 2. Firm data provided by the PROWESS database do not provide any information on quantity of output produced or quantity of labor used for production by firm. As a result, researchers depend largely on Annual Survey of Industries (ASI) data for some proxy estimates of labor (wage rate) or output.
model of measurement of price-cost margins using the same source of data. In addition, it intends to observe the relationship between firm size, marginal cost structure and exports.
The basic theoretical model underlying the current empirical exercise is based on the segmented market hypothesis as put forward in a series of papers by Agarwal and Barua (1993; 1994; . The main arguments of these papers are that entry liberalization (whether internal or external) would result in (a) increase in aggregate exports, (b) reduction in industrial concentration, (c) decrease in price-cost margin, and The paper is organized as follows: Section II describes the basic theoretical model to provide empirically testable propositions of the effects of entry liberalization on market performance. A review of the literature is provided in Section III and in Section IV we propose an econometric estimation model to test the propositions described in Section II. Analysis of the econometric estimation results as well as other findings is provided in Section V. Section VI draws a few policy conclusions based on the current analysis.
II. The Model
The basic model used here assumes that the firm behaves like a discriminating oligopolist as between domestic and foreign markets. The variables used in the analysis are defined as follows:
V.1. 
A.4. Profit maximization under Cournot assumptions gives the first-order conditions:
and
The profit function is assumed to be strictly concave in
And the Hessian, H, is negative definite, that is,
We further assume that the country is too small to be able to influence the world price so that it behaves in the international market as a price taker. The domestic market is however segmented by tariff policies so that no imports occur, and the domestic oligopoly exists independently of the world economy. Each firm, therefore, behaves as an oligopolist in the domestic market and a perfect competitor in the world market, and maximizes profits as a discriminating oligopolist.
Given the first-order conditions [2] and [3] , it is possible to derive some important empirically testable propositions about market performance and competitiveness. The first two propositions relate to firm size, firm cost conditions and export to total turnover ratios. Thus,
P1:
If the marginal costs of the firms are identical then it follows from [2] that all firms will produce the same level of output which implies that export shares 6 of firms would also be the same. But if the marginal costs differ, the more efficient firm will produce larger volume of output although the domestic sales of the firms will be equal irrespective of the costs 
This implies that if marginal costs,
 , then the above equality is maintained at different levels of output. That is, This is true for all firms exporting. If however, some firms are not exporting but only sell in the domestic market then equation [3] is redundant and therefore for a non-exporting pair of firms i and j, Now, a few propositions relating the effects of entry on firm output, industrial concentration, price-cost margins and profitability and consumer welfare are considered below. P 3: As entry occurs, provided the second order-conditions of profit maximization is satisfied, the firm output will be unaffected since the world price is given (condition [3] above). P 4: Entry of firms implies that the firm's share in the domestic market declines (thus industry concentration falls) and therefore the firm's export share rises. However, aggregate domestic sales rise with the entry of firms leading to a fall in prices and therefore increase in consumer welfare. 
III. Review of Empirical Literature
There exist a number of studies that attempt to examine the state of competition and competitiveness in Indian industries as a consequence of entry liberalization policies followed in India since 1991. Several studies conducted during the pre-liberalization period showed that concentration ratios had been quite high in India owing to various factors, including both economic as well as policy-driven ones (Monopoly Inquiry Commission, 1966; Gupta, 1968; Ghosh, 1974 Ghosh, , 1975 Sandesara, 1979; Sawhney and Swahney, 1974; Katrak, 1980; Apte and Vaidyanathan, 1982) .
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On the other hand, recent studies with large and medium sized firms note decline in concentration ratios during the post-liberalization period (Athreye and Kapur, 2003; Kambhampati and Kattuman, 2003; Barua and Chakraborty, 2006) .
On the issue of price-cost margins, earlier studies before liberalization have generally revealed a positive relationship between price-cost margin (PCM) and industrial concentration trends (Sawhney et al, 1973; Rao, 2001) . It is also observed that industries exhibit higher values of PCM if import competition in those industries is relatively low but export orientation is high and has high levels of protection (Katrak, 1980) . However, while the evidence of a significant decline in PCM for several industries was noted immediately after liberalization (Krishna and Mitra, 1998) , more recent studies revealed an increase in the PCM for several industries (Srivastava et al, 2001; Balakrishnan and Babu, 2003; Goldar et al, 2004; Das and Pant, 2006) . Different explanations are offered to explain this phenomenon. For instance, Kambhampati and Parikh (2003) explained rising PCM in terms of export intensity of a sector, that is, higher the export to sales ratios observed in an industry, higher is also the PCM for those The studies broadly agreed over the fact that profitability is higher in industries with higher concentration ratios. ".. the margins are higher in industries with relatively little import competition, high export orientation and high rates of protection." Katrak (1980) , p. 75. However, Apte and Vaidyanathan (1982) concluded that nature of licensing controls across industries does not affect performance in a significant manner.
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This is possible if exporting leads to fall in excess capacities of firms. However, this is unlikely as it violates the second-order condition of profit maximization. As shown by Agarwal and Barua (1994) , for a price taking firm selling in export and domestic markets, the equilibrium always takes place on the rising segment of the cost function. Focusing on the determinants of PCMs for OECD countries
The value-added as a major factor behind rising PCM
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. Das and Pant (2006) argued that entry liberalization did not lead to the expansion of the middle-sized firms but instead it had led to expansion of firms at the lower end of the spectrum. In their leadership model, such expansion of the tiny firms could not significantly affect the dominance of the leader firms in the industries.
The empirical studies discussed above however have certain limitations. First, the empirical analysis undertaken in several studies are not supported by any rigorous theoretical framework, barring the exception of Das and Pant (2006) . Second, even where theoretical model is present such as in Das and Pant (2006) can estimate all relevant measures of market performance by using a single data source between 1970 between -2003 between , Boulhol (2005 explained the rising trend by financial market development, capital mobility and the weakening of workers' bargaining power.
The weakness of this argument lies on the fact that a decline in the share of labour and therefore a rise in the share of capital would result from a relative decline in the rate of return on capital and a rise in the wage rates. But by itself this does not ensure any increase in profitability.
and able to show the inter-linkages between concentration, price-cost margins and exports in terms of the model.
IV. Data Source and Methodology a. Data
The PROWESS data (CMIE) provides most of the information that is required for the testing of the propositions as put forward in Section II above. For example, PROWESS provides data on firm level total turnover (sales) and its decomposition into domestic and exports sales. These data are classified according to the industry code.
Thus, it is possible to test propositions P1 and P2 relating to exports intensity and firm size and also marginal costs. Table 1 . It is observed that the number of firms has shown a consistent increase over the sample period. proportional increase in India's export basket. Table 3 shows the firm-level outward orientation (captured by average export-sales ratio) of the selected sectors, which reveals that export intensity has increased over the period.
It is observed from
14 The selected sectors include: automobile, chemical, electrical, electronics, garments, gems and jewelry, leather, machinery, pharmaceuticals, plastic, rubber, steel, textile and transport equipments.
The methodology adopted in the empirical estimation is discussed briefly in the following section.
b. Methodology and the underlying Model
For the purpose of estimation of price-cost margins and export intensity from the firm level data, it is required to parameterize the inverse demand function assumed in A1.
Therefore, an iso-elastic demand function as defined by [8] below is considered here to relate domestic price and quantity demanded at any given point in time.
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This demand function is further assumed to be time invariant.
In equation [8] , P d denotes the domestic price, Q D is defined as the aggregate domestic demand and ε is the elasticity of demand. It is assumed that the firms belonging to an industry produce a homogenous product and all active firms play Cournot competition. Thus, in equilibrium all firms face the same price. It is also assumed that the domestic market is segmented from the world market and that the firms differ in their cost structures. From the first-order maximization condition of profit maximization subject to the demand function [8], the price-cost margin for each firm as a percentage of the price is derived in the following manner:
where c' i is the marginal cost and s i 16 is the share of the i th firm in the domestic market demand and  is the elasticity of demand, which is constant.
If firms are also engaged in export then the division of output between domestic market and export is determined by the conditions [2] and [3] simultaneously. But the firm output is determined by the marginal cost conditions and the foreign price (see footnote 7), the firm output is unaffected by entry as long as the foreign price is infinitely
The assumption of the iso-elastic demand function is not necessary for the analysis. It is assumed here for simplicity. 
where both P d and P f are the same across all firms at the point of equilibrium. If the domestic average tariff rate in the industry is t, then the following relationship is obtained,
In other words, value of exports can be expressed in domestic price using equation [12] . For determining tariff rate, the current analysis sources the relevant data points at HS 6-digit level for the selected industries from the various annual volumes of customs tariff handbook and the mean tariffs constructed in this manner are used. The S from now on.
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In this paper we shall try to estimate the cost function from the sales data assuming a iso-elastic cost function.
Expressing equation [13] in domestic prices alone, we have:
Since all firms face the same price, therefore, * i S may be treated as output of a firm multiplied by some constant. Summing over all firms from equation [14] we get:
We assume that the cost function of a firm is iso-elastic in output, i.e.,
We use * i S in the place of x i as we cannot observe the quantities directly. For regression purpose, equation [16] can be written in the following form:
Here the error term i  is not connoted with log terms, because it is taken as a multiplicative factor in the original equation. Now from equation [17] ,  can be estimated and hence the total output X can be derived from equation [16] in the following manner:
Therefore, the industry output is henceforth represented by:
Given the industry sales as in equation [15] , dividing equation [15] by equation
[19], the estimated industry price is obtained. Now, the firm output that is estimated can be used for estimating marginal cost in the following manner:
Estimating equation [20] , the values of  could be obtained. It is clear that from estimated marginal cost and industry price, PCM can be calculated by considering only the data from PROWESS database. Similarly the elasticity of demand can be determined with the same set of data from equation [10] .
V. Results
With trade liberalization, the monopoly power of the firms in the industry is expected to decline, leading to (1) reduction in industry concentration, which in turn is expected to lead to a (2) decline in the price-cost margin of the industry. Further, increase in number of firms within an industry due to entry liberalization is likely to result an (3) increase in the elasticity of the domestic demand curve since more firms implies availability of greater number of varieties for the consumer.
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The validity of these hypotheses is tested in the Indian context. The empirical estimates of industry concentration levels, price-cost margins, elasticity of demand and importance of size variable on export behaviour are provided below.
A. The Concentration Measures
The Herfindahl index for overall sales for select years is presented in However, while the concentration ratio has undergone a change, interestingly the relative positions of the major players have not.
18 Chemberlin (1969) argues that, ".. the larger the number of sellers in the market, the greater the elasticity of demand for each seller." p. 282. However, we are not referring to the market demand function for each seller, but the aggregate demand function, which can be derived from the underlying equilibrium condition. Therefore, any change in elasticity may be the result of the change in the parameter of the utility function, which essentially means a change in the utility function itself.
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Redington (India) Ltd Novartis India Ltd., G E Plastics India Ltd. and Bata India Ltd. in electronics, pharmaceuticals, plastics and leather sector respectively could be cited here. But the transition has been strongest in transport sector, where a number of foreign firms, namely -Maruti Udyog Ltd., Hyundai Motor India Ltd., Motor Industries Co. Ltd., Daewoo Motors India Ltd., Ford India Ltd. etc. remain among the key players.
The above-mentioned point can be proved with the help of players. Interestingly, the relative stability for the export market is found to be lower as compared to the domestic market, which signifies greater competition in the external market.
B. The Price-Cost Margin (PCM)
Before going to the PCM analysis, the role of foreign presence in the Indian market needs to be understood with the help of Tables 6 and 7, which analyzes foreign presence in domestic and foreign market respectively.
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It is observed from Table 6 that over the years foreign presence has increased for automobile, electrical, electronics, iron and steel, leather, non-electrical machinery, plastic and transport equipments, but decreased for chemicals, garments, pharmaceuticals, rubber, textile etc. In case of export sales, Table 7 reveals that while foreign presence increases for automobile, electronics, garments, iron and steel, leather, rubber, transport equipments, the same decreases in chemicals, electrical, non-electrical machinery, pharmaceuticals, plastic and textile. The overall PCM level in a sector has been significantly influenced by the level of foreign penetration (i.e., entry and competition) within that sector. 
C. Elasticity Trends
The elasticity estimates for the selected are shown in Table 9 . It is observed that the demand curve is generally inelastic, barring the exception of automobile in 1993, gems and jewelry in 1991, leather in 1992 and rubber in 1990, 1991 and 1994 . The comparison between the two end years, 1990 and 2008 reveals that the value of elasticity has declined over the period. In case of some industries (electrical, leather, non-electrical machinery), elasticity increased over 1995 to 2000, but declined in the following period.
D. Firm Size and Exports
Given the considerable increase in the number of exporting firms, the overall export-sales ratio of the industries has also increased.
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In our next step, we examine the validity of the relationship between firm size and export intensity as propose in
The results for the 14 industries chosen on the basis of their importance in India's export basket are summarized in Table 10 . It is observed from the correlation coefficients that the relationship between the size of the firms and their export 22 The decline is caused by incomplete updating of the firm data by PROWESS, rather than actual exit of firms.
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A higher PCM for the foreign firms can be explained by the higher average productivity growth of the foreign-affiliated firms vis-à-vis the domestic firms (Banga, 2003) .
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It is observed from the fitted curves that barring the exception automobile and chemical, where export intensity has marginally declined, in all other sectors the intensity has increased in the post-1995 period.
volume is significantly positive in all cases supporting the Proposition P 2 above that larger firms usually tend to export more, though the degree differed across the sectors.
This result is in line with the industry-level analysis of Barua and Chakraborty (2004) .
Further support to the result comes from Melitz model (2003), which argued that exposure to trade induce only the more productive firms to enter the export market. This result holds good in the Indian scenario as well (Kumar and Pradhan, 2007) .
VI. Conclusion
The current analysis focuses on the effects of increased market access due to entry liberalization policies on India's exports and industrial performance. India's trade expansion during the post-reform period has been consistent with the standard HOS theory of trade, without any drastic reallocation of resources in the industrial sector. This is possible in a monopolistic market structure where trade liberalization may lead to increase in the size of the exporting firms' production and a decline in the level of production of the import-competing firms and also if domestic market is segmented by high domestic tariffs in comparison to the world tariffs.
The analysis under an oligopolistic market framework shows that liberalization has led to a lowering of the concentration ratio and a rise in the PCM in general. The coexistence of the rise in PCM, despite declining concentration can be explained by the fact that the cost structure of the firms might have declined more significantly as compared to the decline in market power. In addition, the elasticity of demand did not show any significant change, barring certain exceptions. The inelastic point of the demand curve in equilibrium is also responsible for the rise in PCM. Finally, the size of the firms and their export volume is found to be positively related, indicating better performance of the export-oriented firms on the external front. 
